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摘  要 
















采用单次单因素法，分析 SIH 培养基中各组分对 AX3-pLu8 细胞生长的影
响。葡萄糖为细胞生长的必需营养成分， 佳的初始葡萄糖浓度在 10 g L-1 左右。
Mg2+对细胞生长有明显的促进作用，可显著提高 大细胞密度及缩短世代时间。
佳的 Mg2+浓度为 1.25 mmol L-1，这时 大细胞密度可达 5.5×107 mL-1，远高
于在标准 SIH 培养基所能达到的培养水平 3.5×107 mL-1。Ca2+不是盘基网柄菌细
胞生长的必需金属离子，且 Ca2+浓度高于 3.75 mmol L-1 时对细胞生长有抑制作
用。少量 Fe3+的添加能显著提高细胞的生长速度，但对 大细胞密度影响不大；
而高浓度的 Fe3+对细胞生长出现明显的抑制作用，细胞几乎不生长，较适添加
















适合的添加量为生物素 10 μg L-1，叶酸 0.2 mg L-1，核黄素 2.5 mg L-1。VB12 和
VB1 均不是细胞生长所必需的维生素，且添加量对菌体生长影响不大。虽然
AX3-pLu8 在不添加硫辛酸时也能生长，但 大细胞密度仅能达到 1.6×107 
mL-1，且硫辛酸的添加量对细胞密度的影响也较为明显， 佳硫辛酸浓度为 0.4 
mg L-1。 
 

















The social amoeba of slime mould Dictyostelium discoideum has emerged as 
an attractive eukaryotic system for the expression of recombinant proteins, 
especially for those pharmaceutical proteins whose conformation and 
bioactivity depend on post-translational modifications to offer the greatest 
degree of product fidelity. However, the application of this system is seriously 
affected by slow growth rates (doubling time of 8-12 h) as well as low maximal 
cell densities (1-2×107 mL-1) in the presence of axenic (liquid) media. 
Therefore, scientific efforts should be expended on the techniques for 
cultivating D. discoideum cells on axenic medium.  
In this work, a recombinant D. discoideum strain AX3-pLu8 expressing soluble 
form of human Fas ligand was studied. Since the medium composition has 
great effect on the cells growth behavior, standard synthetic SIH medium was 
optimized for a high cell density cultivation of D. discoideum.  
To understand amino acid consumption during cultivation of recombinant D. 
discoideum AX3-pLu8 on SIH medium，a method for determination of amino 
acids by reversed-phase high performance liquid chromatography (RP-HPLC) 
with 2, 4-dinitrochlorobenzene (DCNB) derivatization was developed. 16 
amino acids could be well separated in 55 min, and a good linear relationship 
between peak area and concentration of amino acid was established with the 
correlation coefficients in the range of 0.992- 0.999. Analysis of culture 
samples of D. discoideum on SIH medium indicated that lysine was 
completely consumed during cultivation. Methionine, tryptophan, arginine and 
histidine were also utilized considerably, while aspartic acid, glutamic acid, 
glycine, threonine, proline and valine did not show significant demand during 
the cell growth. This metabolic characteristic would supply reliable data to 















Starting with the standard synthetic SIH medium, the influence of different 
medium components on the growth behavior of recombinant D. discoideum 
AX3-pLu8 was investigated. It was necessary to add glucose in SIH medium, 
and the variation of the initial glucose concentration had a great influence on 
the growth behavior of D. discoideum. Maximal cell densities were obtained 
when about 10 g L-1 of glucose was added. Adding Mg2+ significantly improved 
the cell growth. At MgCl2 concentration of 1.25 mmol L-1, maximal cell density 
of 5.5×107 ml-1 was achieved, which was much higher than that could usually 
be expected for cultivations on standard SIH medium. Ca2+ was unnecessary 
to cell growth, and even showed an inhibition on maximal cell density when its 
concentration was higher than 3.75 mmol L-1. Lower concentrations of Fe3+ 
showed no significant effect on maximal cell density and permitted cell growth 
with a higher growth rate, but higher Fe3+ concentration showed an obvious 
inhibition on cell growth. Growth ceased after one to two doublings in the 
presence of ferric chloride for concentrations in excess of 0.3 mmol L-1. The 
best concentration of Fe3+ was close to 0.1 mmol L-1. The requirement for 
vitamins showed that cell growth could hardly keep in a medium lacking biotin, 
folic acid or riboflavin, but the higher concentration of biotin or folic acid 
showed a subtle negative effect on cell growth. Optimal growth could be 
obtained when about 10 μg L-1 biotin, 0.2 mg L-1 folic acid and 2.5 mg L-1 
riboflavin were added. AX3-pLu8 did not show any requirement for VB12 and 
VB1, and the concentration of them had little influence on cell growth. Cells 
inoculated into SIH medium lacking lipoid acid grew with normal growth rate, 
but the maximal cell density dropped drastically to 1.6×107 mL-1. The best 
concentration of lipoid acid was 0.4 mg L-1. 
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1.1 盘基网柄菌 Dictyostelium discoideum 介绍 
盘基网柄菌(Dictyostelium discoideum)属于真菌界的粘菌亚界的聚粘霉纲











无性发育周期（图 1.1）。在发育周期中，100 到 105 个阿米巴变形虫聚集在一
起形成一个多细胞的塔状物。在这个过程中环腺苷酸 cAMP 作为信息物质起着
十分重要的作用。cAMP 的脉冲波趋化性地调节阿米巴的聚集[8]。通过进一步的



























图 1.1 盘基网柄菌的无性生命周期[图片来源于网络] 




























(morphogenesis) 等[15, 16]。2000 年，盘基网柄菌与酿酒酵母 S. cerevisiae 一起，
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20]。此外，由于细菌本身分泌能力很弱，虽然有些重组蛋白质可分泌到细胞周质
中， 但是排放到培养基中通常是不可能的。在利用细菌表达大量异源蛋白质时
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